Molecular cloning and characterization of three crustins from the Chinese white shrimp, Fenneropenaeus chinensis.
Antibacterial peptides crustins are the effector molecules of innate immunity in decapods. In this study, three crustin cDNA sequences (Fc-crus 1, Fc-crus 2, and Fc-crus 3) were cloned from the Chinese white shrimp Fenneropenaeus chinensis. The full-length cDNAs of Fc-crus 2 and 3 are 473 bp and 574 bp, respectively. The deduced peptides of Fc-crus 2 and 3 contain a signal peptide and a crustin domain at the C-terminal formed by twelve conserved cysteine residues. The partial sequence of Fc-cru 1 is 575 bp long and the deduced amino acids also contain a crustin domain. The expression profiles of these three crustins were studied with RT-PCR. Fc-crus 1 and Fc-crus 2 constitutively expressed in hemocytes with high levels, and the expression level is increased in the heart, stomach, intestine and ovaries when shrimp was challenged with Vibrio anguillarum, The expression of Fc-crus 1 and Fc-crus 2 was detected in each developmental stage. Fc-crus 3 was constitutively expressed in the ovaries and induced as an expression in the stomach. Unlike Fc-crus 1 and Fc-crus 2, the mRNA of Fc-crus 3 was not detected in the developmental stages extending from nauplii and mysis to post-larvae. The recombinant proteins containing mature Fc-crus 2 and Fc-crus 3 were recombinantly expressed in Escherichia coli and respectively purified. The antibacterial assays revealed that the recombinant mFc-crus could inhibit the growth of Gram-positive bacteria in vitro.